The Discharge Care Experiences Survey (DICARES) was previously developed to measure quality of discharge care in elderly patients (� 65 years). The objective of this study was to test the factorial validity of responses of the DICARES, and to investigate its association with existing quality indicators.
Methods
We conducted a cross-sectional study at two hospitals in Bergen, Western Norway. A survey, including DICARES, was sent by postal mail to 1,418 patients 30 days after discharge from hospital. To test the previously identified three-factor structure of the DICARES we applied a first order confirmatory factor analysis with corresponding fit indices and reliability measures. Spearman's correlation coefficients, and linear regression, was used to investigate the association of DICARES scores with the quality indicators Nordic Patient Experiences Questionnaire and emergency readmission within 30 days.
Results
A total of 493 (35%) patients completed the survey. The mean age of the respondents was 79 years (SD = 8) and 52% were women. The confirmatory factor analysis showed acceptable fit. Cronbach's α between items within factors was 0.82 (Coping after discharge), 0.71 (Adherence to treatment), and 0.66 (Participation in discharge planning). DICARES was moderately correlated with the Nordic Patient Experiences Questionnaire (rho = 0.49, P < 0.001). DICARES overall score was higher in patients with no readmissions compared to those who were emergency readmitted within 30 days (P < 0.001), indicating that more positive experiences were associated with fewer readmissions. PLOS and use after hospitalisation [26] . However, discharge care covers a variety of tasks that may influence the patients' self-care capability after hospitalisation [18, [32] [33] [34] [35] . Hence, tools for measuring discharge care quality should have the potential to mirror how these tasks are performed by health care professionals by including questions related to important issues patients may experience after hospitalisation. Such instruments need to primarily reflect the quality of the care process rather than health conditions and comorbidity.
In a previous study we developed a patient experience instrument to measure the quality of discharge care in elderly patients (�65 years) named as the Discharge Care Experiences Survey (DICARES) [36] . The first version comprised 10 items reflecting three factors related to discharge care: Coping after discharge, Adherence to treatment, and Participation in discharge planning [2, 35, 37] . The aim of this study was to investigate the DICARES' psychometric properties, and its previously identified factor structure, in a slightly modified survey. The psychometric properties and the factor structure were confirmed.
Methods
A cross-sectional survey was conducted at two hospitals in Bergen, Western Norway, situated within the same regional health authority trust. The largest hospital is a referral tertiary teaching hospital with all specialities and covers about one million inhabitants. The smaller noncommercial private community hospital covers emergency functions for a population of approximately 150,000 inhabitants. The patients were recruited from a 22-bed internal medicine ward specialised in gastroenterology at the largest hospital, and a 32-bed general internal medicine ward at the community hospital. The distribution of patients with diseases of the digestive system at the specialized gastroenterology ward versus the general internal medicine ward was 48% and 18%, respectively. In the planning phase of our study the protocol was discussed with the hospital patient representative committee. Patient representative also participated in the study's reference group.
Data collection
A survey was sent by postal mail to 1,418 patients �65 years hospitalized more than 24 hours approximately 30 days after discharge from hospital between June 2015 and April 2016. After three weeks non-responders received a reminder by mail.
The survey comprised 11 DICARES items [36] , and six validated items of the Nordic Patient Experiences Survey (NORPEQ) [38, 39] . NORPEQ is commonly used as a quality indicator in Norwegian hospitals and consists of eight items designed to measure patient experiences of hospital care across the Nordic countries. The six validated items assess staff interested in problem, professional skills of nurses/doctors, nursing care, understanding doctors, and information on tests. Additionally, the survey included three questions related to patients' characteristics. Patients completing six or more DICARES-items were included in the study, corresponding to the 50% cut-off point applied in the original version of NORPEQ [38] .
Data were plotted twice by the same research assistant and quality controlled for errors by two of the researchers.
care. In collaboration with an expert panel 16 items were extracted. Forward-translations and back-translations were conducted in order to adjust the items to fit a Norwegian context. Face validity was assessed by a group of patients, and content validity by the expert panel. The answers for each item of DICARES had five Likert-scaled choices ranging from 1 (Not at all) to 5 (To a very large extent) [40] , indicating that higher scores were associated with more positive experiences. Principal component analysis identified a three factor structure comprising 10 items [36] .
The previous 10-item version of the DICARES [36] was evaluated by health care professionals. Consensus was made to adjust the instrument by adding one item: I received information about the effects and side effects of my medication. The additional item was included due to medical care errors are one of the most commonly reported adverse events after hospitalisation [7] . The response to negative phrased items (number 1, 2, 3, 4, 9 10 and 11) were inverted to a positive scale. Minor linguistic changes were made to the current version. Principal component analysis was applied to evaluate and approve the modification (S1 File).
Concurrent validation
We investigated concurrent validity, a type of criterion-related validity suitable for use in measuring related concepts, to examine how well DICARES correlated to two established quality indicators; the Nordic Patient Experiences Questionnaire (NORPEQ) and emergency readmission, adjusted for comorbidity. The NORPEQ-items have a five-point descriptive scale, and the NORPEQ total score is scored on a 0-100 scale from the worst experience to the best experience [38] . Emergency readmission up to 30 days to the discharging hospital was recorded from the hospitals' patient administrative system [41] . Additional information obtained from this source was age, sex, date of admission, and length of stay. Characteristics collected from the patients included educational level, housing status, and emergency readmission.
Charlson Comorbidity Index
Charlson Comorbidity Index (CCI) [31] was used to categorize comorbidity of the patients. Each comorbidity category has an associated weight (0, 1-2, 3-4 and >5), and the sum of all the weights results in a single comorbidity score for a patient. CCI was calculated based on diagnosis codes registered by the hospitals by the International Classification of Diseases, 10 th version (ICD-10) [42] , and the index data were added to the dataset.
Statistical analysis
To obtain optimal statistical power and to retain the same number of all data in the DICARES, missing data in items for a person were imputed using the mean of responses of other items for that person (within person imputation), as recommended by Siddiqui and colleagues when missing responses are � 50% [43] . The differences between the non-imputed and imputed data are shown in the results, and in the supporting information files. Dependent on the distribution of the responses and the number of missing of data on each item, the mean and standard deviation may differ slightly in both directions. To obtain a measure for internal reliability for the three developed factors Coping after discharge (4 items), Adherence to treatment (3 items), and Participation in discharge planning (4 items), we calculated Cronbach's α.
To test the factorial validity of responses of the DICARES, we applied a first order confirmatory factor analysis with the maximum likelihood estimation method [44] . Goodness of fit was assessed by use of common model fit indices with the following acceptance levels: minimum discrepancy (CMIN/df < 3.0) [45] , comparative fit index (CFI � 0.95) [46] , root mean square error of approximation (RMSEA < 0.06) [46] , and standardised root mean square residual (SRMR < 0.05) [44] . To examine the relation between DICARES and its factors with NOR-PEQ and other characteristics, we used Spearman's correlation coefficient (rho). For this analysis, we used the total mean responses of DICARES and NORPEQ, i.e., we summarized the individual responses over the relevant items, and then divided this sum on the number of items for that scale. This was also done for the three factors of DICARES, e.g., the responses of the four items of factor Coping after discharge for each individual were summarized and then averaged on 4. Correlation values between 0.30 and 0.49 were considered to be satisfactory [47] . Finally, we evaluated the association of the DICARES scale and its factors with the established hospital quality indicator emergency readmission within 30 days (yes/no). This was done using DICARES and its factors as dependent variables and readmission as a dichotomous independent variable in a simple linear regression model. The analysis was repeated also after controlling for patient characteristics. To avoid list-wise deletion of individuals with missing patients' characteristics and NORPEQ responses in the adjusted analysis, we used a multiple imputation technique. We created 200 imputed datasets and the imputation model included all variables that were included in adjusted regression model. Statistical analyses were performed by Stata SE version 15 (StataCorp, College Station, Texas), SPSS version 23.0 (IBM Corp., Armonk, NY), and AMOS version 23.0 (IBM SPSS, Chicago). All P-values were two sided and values P < 0.05 were considered statistically significant.
Ethics
This study was conducted in accordance with the Helsinki Declaration, and was approved by the Western Norway Regional Committee for Medical and Health Research Ethics (Ref.: 2015/ 329). A declaration of consent was attached to the survey. Patients who returned the survey with a signed consent form were included in the study. We obtained anonymous patient characteristics for all invited patients at group level from the patient administrative system. Data from the survey were stored in a designated research server at the hospital, whereas the anonymised forms were stored in a lockable cabinet according to hospital regulations.
Results
In all, 493 (35%) patients returned questionnaires eligible for further analysis (Fig 1) . Sample characteristics are shown in Table 1 . The mean age was 79 years, 52% were women, 44% had a single household, and 21% reported to have obtained higher education (high school or university). The mean length of hospital stay was 3.6 days, 25% of the participants were readmitted to the hospital within 30 days, and mean score on the CCI was 0.9 (SD = 1.4). The difference in readmission rate between the two hospital wards was insignificant (P = 0.865).
Frequency and mean item responses of the 11 DICARES items for the study sample are shown in Table 2 . Missing values for single items was 4.9%. Imputing person mean for missing item response did not markedly change the means or SD for any of the items.
Cronbach's α, calculated using imputed data, was estimated to be 0.82 for Coping after discharge (4 items), 0.71 for Adherence to treatment (3 items), and 0.66 for Participation in discharge planning (4 items) (S2 File). Confirmatory factor analysis verified satisfactory fit of the three-factor structure of the DICARES (Fig 2) : CMIN/df 2.45, CFI 0.97, RMSEA 0.055 (90% CI = 0.041, 0.068) and SRMR 0.048.
Estimation of Spearman's correlation coefficient, based on imputed data, showed a moderate relationship between the DICARES factors (S3 File): Coping after discharge vs Participation in discharge planning (rho = 0.38, P < 0.001), Participation in discharge planning vs Adherence to treatment (rho = 0.40, P < 0.001), and Coping after discharge vs Adherence to treatment (rho = 0.49, P < 0.001). DICARES overall (11 items) correlated moderately with NORPEQ (6 items) (rho = 0.49, P < 0.001). Correlations between the two of the three DICARES factors and NORPEQ were somewhat smaller: Adherence to treatment vs NORPEQ (rho = 0.40, P < 0.001), and Coping after discharge vs NORPEQ (rho = 0.34, P < 0.001), while there was a moderate correlation between factor Participation in discharge planning and NORPEQ (rho = 0.51, P < 0.001). DICARES overall, and the three factors, correlated inversely with age and had no correlation with CCI (S3 File).
The relations of scores on DICARES, and the three factors, with readmission within 30 days are shown in Table 3 . Patients who were readmitted to the hospital had lower mean response than those who were not readmitted to the hospital for all factors, as well as for Discharge quality in hospitalised elderly patients DICARES overall. The difference was upheld even after controlling for patient characteristics. Notably, no relation of NORPEQ with readmission was observed in unadjusted or adjusted analyses.
Discussion
This study tested the factor structure of the DICARES, developed for monitoring discharge care quality. We found the confirmatory factor analysis to support the three factor structure; Coping after discharge, Adherence to treatment and Participation in discharge planning. We observed that DICARES' correlated moderately with the NORPEQ-questionnaire [38, 39] . This finding indicates that DICARES' reflects some similar aspects as the NORPEQ, and further, provide additional knowledge particularly related to discharge care quality. We found that patients with more positive experience scores on the DICARES had significantly fewer readmissions. The DICARES did not correlate with comorbidity, as measured by the CCI. The measured indicators CMIN/df, CFI, RMSEA and SRMR showed that the hypothesized factor structure was very well adapted to the data [45, 46] . We compared the DICARES with a large inpatient care quality study by Smirnova and colleagues from 2017 [48] , that in contrast to the NORPEQ-study [39] , applied confirmatory factor analysis. The study included nearly 23,000 participants, were half of the respondents were > 65 years. The mean values of the subscale Information at discharge were 0.7 (scale from 0 to 1) and almost identical to the mean total DICARES score (3.85 on a scale from 1 to 5), corresponding to 70% and 71% of the respective maximum values [48] . We believe these similarities support the acceptability of DICARES in terms of being useful as an additional instrument to measure hospital discharge quality. Elderly are considerable consumers of hospital care [49] and the DICARES was developed particularly to survey experiences in this vulnerable patient group, unlike the NORPEQ [38, 39] .
In a systematic review Beattie and colleagues identified 11 instruments measuring patient experience of healthcare quality [26] . We were not able to find that the instruments covered questions related to patients experience the first period after hospitalisation. Additionally, differences in methodology and timing limited comparison with the DICARES [36] . We included NORPEQ as one of the comparators in the current study since it is an established general Discharge quality in hospitalised elderly patients quality indicator used in Norwegian hospitals [26] . NORPEQ and Smirnova claim their instruments reflect the quality of care. This is attributed to variation in the results between or within organisations and at different organisational levels [39, 48] . Such an approach has been discussed by Bezold [50] , who claims that quality will then be measured from an institutional level rather than through the eyes of the patient. Our approach has been to measure discharge care quality by comparing the DICARES with external instruments covering conditions of importance for the patients in order to identify how underlying issues may reflect specific areas of discharge. Discharge quality in hospitalised elderly patients
As in our previous study [36] no correlations were found between the DICARES and the CCI, indicating that comorbidity did not have a significant impact on the DICARES scores. We may have succeeded to develop an instrument that measures health service quality rather than the patients' health conditions influenced by comorbidity, in our study measured by CCI. The DICARES is simple, brief and its three factors have the potential, directly or indirectly, to reflect specific areas discharge care quality [51] . The response of each item indicates sufficient variation in the responses and normal distribution [52] .
According to Manary and colleagues [53] , patient experience measures do not simply reflect clinical adherence-driven outcomes, but also another dimension of quality which otherwise is difficult to measure objectively. We believe the DICARES' three-factor structure makes it possible to identify and measure underlying issues in quality of care and that suitable strategies may be developed and implemented through quality improvement work [54, 55] .
In the current study we chose to use emergency readmission for concurrent validation of the DICARES. The factors Coping after discharge and Adherence to treatment were associated with readmission, indicating emergency readmission as a quality indicator, and the DICARES covers some similar aspects. This is in line with results in the study of Kangovi and colleagues who found that one of the most commonly reported issues that contributed to readmission was difficulties in performing daily tasks [34] . Factor Adherence to treatment was significantly lower for the readmitted patients versus the non-readmitted patients in the current study. Adherence is the primary determinant of the effectiveness of treatment and is affected by the patient-provider relationship, and also by numbers of patient-related factors such as low motivation, lack of a self-perceived need for treatment, feeling of being discharged too early from previous hospitalisation, or multiple hospital admissions [34, 54, [56] [57] [58] .
Patients reported the lowest scores for the factor Participation in discharge planning. This result is similar to the findings in the previous DICARES' study [20] , and corresponds with elderly patients' experiences of not being involved in discharge planning from hospital [18, 59, 60] . Despite the lack of participation, elderly patients' interviewed in a study of Hvalvik and colleagues [60] were humble and expressed gratefulness for the care system they were a part of. The authors claim a patient-oriented approach as essential in the process to support the elderly patients because they are challenged during the transition between hospital and home. To support care of elderly patients, health care professionals need to understand the patient's present situation in the context and coherence of past and future [60] . Patients with positive care experiences are often more engaged in their care, more committed to treatment plans, and more receptive to medical advices [51] .
A limitation of the current study may be the relatively low response rate, though it is comparable to the study by Smirnova and colleagues [48] . Low participation is a major concern in patient experience surveys [38] . One concern could be that elderly persons with a high CCI would participate to a lesser extent. In a previous study of DICARES [36] investigating patient experiences in a similar population of elderly, the response rate was 64% and the CCI was 0.7 higher than in the current study. This indicate that comorbidity may not be the reason for the limited number of responders in the current study. However, the response rate may have been influenced by geriatric syndromes; clinical conditions that is common in elderly and that do not fall into distinct disease categories, like weight loss, pain and depressive symptoms [61] . Another limitation may be that patients who completed less than six DICARES items were not included in the study. Poor condition or cognitive impairment could be reasons for lack of completion of the questionnaire. Exclusion of these patients may have biased the results.
Unlike findings in the previous study of the DICARES [20] , Cronbach's α was somewhat lower for the factor Participation in discharge planning than required according to quality criteria for measurements [26] . However, instruments for quality improvement may tolerate lower levels of reliability in favour of other aspects of utility, such as it is brief and there are good theoretical and practical reasons for the instrument [62] due to educational impact, cost and acceptability [26] . Measurement error is not calculated, similar to results in Beattie and colleagues systematic review where only one of the studies reported on this criterion [26] . Except from these possible weaknesses DICARES' fulfils the other quality criteria for measurement properties.
The DICARES meet with recommendations of Manary and colleagues [53] who claim that patient experiences measurement should address a specific event or visit, focus on provider patient interactions, and be assessed in a timely manner. Furthermore, the DICARES is in accordance with the usual distribution of surveys to patients in clinical improvement work. We find it important to keep the questionnaire brief, otherwise elderly sick patients may find it too demanding to complete. The survey was distributed to the patients one month after discharge as this was relevant due to comparison with the quality indicator emergency readmission within 30 days. There may be patients who did not receive the questionnaire because they were already readmitted at the time the questionnaire was sent. Further, there may be patients who did not answer the questionnaire because they had already been readmitted at that time, which may have resulted in a failure to answer the questionnaire even though a poor discharge process was the reason for re-admission. Additionally, there is a risk of recall-bias that patients who have been readmitted confuse the experiences of more admissions. However, test-retest showed satisfactory results in a previous study [36] . The CCI is limited to cover only the prognostic aspect as a risk of early mortality [31] , and unlike the previous study of the DICARES [36] , a health status survey is not included in this study. The amount of missing data was acceptable [63] . By applying imputation the power of the analyses has been strengthen, and the risk of bias reduced.
Conclusions
The DICARES appears to be a valid questionnaire for measuring discharge care quality. The survey provides additional value to the knowledge of challenges faced by patients, and contributes to verify the feasibility of the DICARES. When compared with established hospital quality indicators, the results indicate that DICARES could be a feasible tool to add to discharge improvement measures. DICARES seems to have sensitive properties with regard to the readmitted patients, and to be independent of comorbidity. The three factor structure may reflect directly and indirectly underlying issues related to discharge. The psychometric evaluation of the DICARES suggests acceptable internal consistency, and adequate construct validity of the instrument as a whole. DICARES is a brief, generic, non-diagnostic, and specific questionnaire. Further validation may also include elderly patients discharged from general surgical units. 
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